Post-conditioning protects from cardioplegia and cold ischemia via inhibition of mitochondrial permeability transition pore.
The aim of this study was to evaluate the role of the mitochondrial permeability transition pore (MPTP) in the protection achieved by post-conditioning of hearts submitted to hypothermic cardioplegia and ischemia. Isolated rat hearts (n = 30) underwent cold cardioplegia (4 degrees C, Celsior solution) and 8 hours of ischemia at 4 degrees C, followed by a 60-minute Langendorff reperfusion. Hearts were randomly assigned to one of two groups: post-conditioning (post-C, consisting of episodes of 30-second ischemia and 30-second reperfusion at onset of reperfusion) or control (no intervention). A sham group was added for which hearts were harvested and immediately reperfused without ischemia. Coronary flow, heart rate, dP/dt and rate-pressure product were measured. Infarct size was assessed by triphenyltetrazolium chloride (TTC) staining and lactate dehydrogenase (LDH), creatine phosphokinase (CPK) and troponin I release analysis. After reperfusion, heart mitochondria were isolated and calcium overload necessary to induce MPTP opening was measured. From the onset of reperfusion, all functional parameters were significantly improved in post-C vs control hearts. Infarct size, measured both by TTC staining and LDH, and CPK and troponin I leakage were lower in post-C hearts (p < 0.01). Mean calcium load needed to induce MPTP opening was higher in post-C mitochondria vs controls (p < 0.01). Post-conditioning protects the rat heart against cold ischemia-reperfusion injury. Our data suggest that this protection involves inhibition of MPTP opening.